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INTRODUCTION
During the course of earlier investigations (1, 2) the author observed the
existence of a high proportion of eosinophil leukocytes in the cell content of
fluid aspirated from bullae in pemphigus vulgaris. In order to understand the
significance of the observation it was necessary to determine the effect of those
coexisting factors which might be regarded as having an influence upon the
eosinophil count in the blister fluid and which could be measured. The factual
data of the study are presented under the heading of these factors, which in-
elude:
a. The presence of bacteria in the fluid.
b. The proportion of eosinophils in the peripheral blood.
c. The length of the interval between the time of appearance and aspiration
of the bulla. This is regarded as the age of the lesion.
d. The length of the interval between the time of aspiration of the bulla and
the death of the patient.
e. The leukocyte count in the peripheral blood.
The paper concludes with a discussion of the factual data in relation to the
virus etiology of the disease (3).
MATERIALS AND METHODS
The greater portion of the fluid examined in this study was obtained from bullae which
arose in 3 individuals who died of pemphigus vulgaris while under observation in the New
York Hospital. None showed any degree of pruritus during the course of their illness.
Nine blisters were aspirated from the first person, 6 from the second and 1 from the third at
intervals which ranged from 1 to 31 days before death. The needles and syringes employed
for the purpose were sterilized by dry heat and fluid was withdrawn after the surface of the
bulla had been cleansed with tincture of iodine, U.S.P., followed by alcohol. Fluids were
examined for the presence of bacteria be aerobic and anaerobic culture. In those instances
in which the degree of transparency of the blister fluid indicated a low total cell content the
sediment obtained by centrifugation was employed for the differential white cell count.
The remainder of the fluid examined by the methods of this study was obtained from a bulla
which arose in a person suffering from generalized allergic eczema.
In all instances, red, white and differential white cell counts of the peripheral blood were
made at the time of aspiration of the bulla and Wright's stain was used for the preparation
of blood and blister fluid films for examination.
The technical work of the paper was either performed in, or under the supervision of, the
Hematological Departments of the New York and Long Island College Hospitals.
1 From the New York Hospital and the Department of Medicine, Cornell University
Medical College, New York, and the Long Island College Hospital and the Department of
Dermatology and Syphilology, Long Island College of Medicine, Brooklyn, New York.
Received for publication December 11, 1946.
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RESULTS
The Relation to the Presence of Bacteria in the Bulla
In 12 bacteriologically sterile fluids the percentage of eosinophils averaged
38.5 with maximum and minimum of 84.2 and 2.6. In 4 fluids contaminated
with bacteria, however, the mean, maximum and minimum proportions of these
cells were 1.3, 2.0 and 1.0 per cent respectively. The contaminating organisms
were all hemolytic and were, in 2 instances, streptococci and, in the others, either
staphylococci or a mixture of staphylococci and streptococci.
The Relation to the Proportion of Eosinophils in the Peripheral Blood
In 5 of the 12 sterile fluids the percentage of eosinophils in the peripheral blood
ranged from zero through 4.0 and in the remainder from 6.0 through 9.0. In
the former group the mean, maximum and minimum proportions of these cells
in the bulla were 31.8, 67.5 and 2.6 and, in the latter, 47.2, 84.2 and 18.0 per cent
respectively. In no instance did the proportion of eosinophils in the blood ex-
ceed that in the blister fluid. At the time of aspiration of the bullae the mean,
maximum and minimum degrees of eosinophilia in the peripheral blood were
6.2, 9.0 and 0.0 per cent respectively.
The Effect of the Age of the Bulla
The interval between the appearance and aspiration of 12 sterile blisters ranged
between 12 hours and 5 days, with an average of 1.9 days. The average per-
centage of eosinophils in 8 bullae younger, and in 4 older, than 48 hours were
37.5 and 47.2 respectively.
Contamination of the blister fluid with bacteria was found as early as 36
hours after the appearance of the lesion; the ages of the other contaminated
fluids examined in this study were 2, 2 and 14 days respectively. It was not
possible to determine with certainty the length of time that blister fluid can
remain bacteriologically sterile in the lesions of pemphigus vulgaris for the reason
that no bullae were encountered whose ages ranged between 5 and 14 days.
The Effect of the Length of the Interval Between the Time of Aspiration
of the Bulla and Death
Sterile bullae were aspirated at intervals which ranged from 1 to 31 days
before death. In 6 of the 12 fluids the interval ranged from 1 through 15 with
an average of 9.3, and, in the remainder, from 21 through 31, with an average
of 25.3 days. In the former group the mean, maximum and minimum propor-
tions of eosinophils in the bulla were 33.1, 67.5 and 2.6 and, in the latter, 48.5,
84.2 and 5.0 per cent respectively. The average age of the bulla in the former
group was 2.0 and in the latter, 2.3 days.
The Relation to the Leukocyte Count in the Peripheral Blood
At the time of aspiration of 12 sterile bullous fluids the leukocyte count per
cubic millimeter of blood was 6,550 in 1, between 12,000 and 14,999 in 5, between
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15,000 and 17,500 in 5 and 41,300 in 1. The percentages of eosinophils in the
bullous fluid at each of these 4 levels of white blood cell count were 53.7, an
average figure of 34.5, an average figure of 52.1, and 2.6 respectively. The
last reading—the lowest eosinophil count in the bullae of the study—was made
with fluid aspirated from a lesion which arose 24 hours before death.
DISCUSSION
This study has elicited the following facts relating to the cell content of bac-
teriologically sterile bullae of pemphigus vulgaris aspirated 1 to 31 days before
death: eosinophils can form a very hgh proportion of the cell content; older
bullae have a larger percentage of eosinophils than younger lesions; the longer
the interval between the exanination of the bulia and the death of the individual
the higher the proportion of eosinophils in the fluid; no relationship exists between
the number of leukocytes in the peripheral blood and the percentage of eosino-
phils in the blister except when death is so near that the latter have disappeared
from the peripheral blood and the total leukocyte count is at or near its highest
value. At this point the proportion of eosinophils in the bulla is at its lowest level.
In explanation of these facts: the virus of pemphigus vulgaris (3), like that
of herpes simplex, probably resides upon the skin and superficial mucosae without
the production of lesions until the existing state of equilibrium with the host's
tissues is disturbed in favor of the virus. Such disturbance may be local, as in
those instances where pemphigus vulgaris arises in the mouth after extraction
of teeth or upon the skin following an open wound. It may also be general,
resulting from the weakening of the body defenses with advancing age. The
bulk of the cases of the disease develop in the latter half of life and fall into this
group.
The primary lesion of pemphigus vulgaris is the blister from whose bacterio-
logically sterile fluid virus has been recovered (3). It is reasonable to assume
that the blister develops in response to the invasion of the skin by the virus
at the site of origin of the lesion. All of the different types of leukocytes in the
circulating blood are to be found in the blister fluid but, as the virus is not a
pyogenic agent in man (4), there is no massing of polymorphonuclear leukocytes
in the fluid as long as it remains bacteriologically sterile. In such sterile fluids
the eosinophil is the only type of leukocyte which is present in markedly higher
proportions than in the blood. That the increased percentage of these cells
is not a response to the presence of the virus is illustrated by the fact that sterile
blister fluid obtained from a person suffering from allergic eczema showed a per-
centage of eosinophils of 34.7. The only feature common to pemphigus vulgaris
and allergic eczema is the blister itself together with the decomposition of tissue
which follows the development of this lesion and, presumably, increases with its
age. It is this decomposition which attracts the eosinophils from the circulat-
ing blood (5) and retains them in the blister fluid in a proportion which increases
as the bulla ages. In response to this local demand for eosinophils the level
of these cells rises in the peripheral blood and remains elevated until the last
few days of life (4). Such, however, is the attraction of the blister for eosino-
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phils that they are to be found in its contents after they have disappeared from
the circulating blood. As a corollary, it would be expected that a rapid and
extensive increase of lesions would be accompanied by a considerable relative
and absolute increase in the number of eosinophils in the peripheral blood.
This was actually observed to occur in M. M., whose cutaneous and general
picture had been unchanged for 2 months prior to November 1, 1946. On
that date the leukocyte count and the proportion of eosinophils in the peripheral
blood were 9,800 per cubic millimeter and 14.0 per cent respectively. During
the subsequent 5 days a large number of pinhead- to pea-sized vesicles and
bullae appeared on extensive hitherto uninvolved areas of the body and the
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general condition deteriorated. At no time was there any pruritus. Blood ex-
amination on November 6, 1946, showed a leukocyte count of 16,750 and a
percentage of eosinophils of 30.0.
The absence of correlation between the level of the total leukocyte count in the
peripheral blood and the percentage of eosinophils in the bacteriologically sterile
bulla is to be expected as the former is, at all times, an index of the general con-
dition of the individual (4) and the latter reflects this state only when death is at
hand. At other times the proportion of eosinophils is influenced, in part, by
both the age of the bulla and the length of the interval between aspiration of the
lesion and the death of the individual. The chief factor in determining the
level of eosinophilia in the blisters is probably the intensity of reaction of the
skin at the site of the lesion. This hypothesis is supported by the fact that the
proportion of eosinophils in the bullae is at its lowest at a time when the degree
of cutaneous reactivity must also be greatly reduced, namely, in the presence of
impending death.
SUMMARY
Bacteriologically sterile blister fluids in pemphigus vulgaris contain a pro-
portion of eosinophils which is always higher—and generally considerably higher
—than is to be found in the peripheral blood. The significance of this obser-
vation is discussed in relation to certain coexisting factors in the blister and in the
peripheral blood as well as to the virus etiology of the disease.
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